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PROGRESS OF WORK AND PRINCI PAL  ACCOVPLI SHVENTS
a.  Tntroductions having Special Value
Described below are plant introductions reported by cooperators in 1982 that are
considered to have mde inportant contributions to plant breeding prograns and to
LJ. s. Agriculture.
(1) Gasses, legunmes, field crops
(a) Corn

1/ Corn Pl 172326, 'Golden Mne Dent' from Australia, was used as a
source of greater kernel depth in Inbred Corn Line A672 released
by the Mnnesota Agricultural Experinent Station in 1982.  (MNotice
of Releaseof Corn Inbred Line A672, Univ. of M\, Decenber, 1982.)

2/ Corn Pl 209135, 'Myorbela' from Puerto Rico, was used in H110
and HIl mize inbred gernplasm released by Purdue University in
1982. Pl 209135 is a synthetic of tropical origin and was used in
these gernplasm for its resistance to several mjor diseases of
corn. Inbred H110 was developed from the cross of Ch514 x PI
209135.  Inbred HII was developed from the cross B37 x 209135.
(Warren, H L. 1982. Registration of H110 and HII| naize germ-
plasm  Crops Sei. 22(6):1270-1271)




(b) Orc.jnardgrass

1/

{In an evaluation test for persistence and conpatibility with
{pirdsfoot trefoil wunder frequent «clipping, prelinmnary data
{dndicate that certain Pl's are showing good vigor and rust re-
{ssi st ance. To date, Pl 440278, USSR appears nost prom sing,
{followed by 440276 and 440277 (both from USSR) for rust resist-

ance and 440270, 440272, 440274, and 440275 (all from USSR) for
vigor. (lI. T. Carlson, ISU lowa, 1982 APR).

(c) Singpis al ba

1/

Sinapis alba, 458960 from Germany shows excellent response to

(d) Sun{

1/

red and far red light in seedling stage, indicating phytochrone
control of nmany structural and biochemcal changes associated

with seedling devel opnent. (P. Kaufman, Univ. of M, 1982 APR).

X owers

sunflower male sterility. Genes for pollen restoration for Indiana =

2/

3/

4/

(2) Veget abl .
(a) Cucy

1/

L, a nmale sterile, are found in 'Hopi' (369359), 'Peredovik' (176576),
" Seneca' (369360), 'Qutlook', and 'Record', as well as in HA89 and

|the original wild type fromwhich Indiana-1 was devel oped. |ndiana-|

is tentatively designated as gms, (Heiser, Jr., C. B. 1982. Regis-

|tration of Indiana-l cms sunflower gernplasm  CropSci 22:1089).

sunflower Pl 287230, var. 'Enisej' from USSR was used in breeding
'program for its earliness and fast dry down of heads. It was used
lin crosses with various gernplasm pools from which inbred Ilines
{were derived and currently being used for production of IS 7117 and
[IS T7118. (M Abdal lah, Fargo, ND 1982 APR).

ssunflower Pl 430538, 'Novinka' from USSR was crossed to various
adapted inbred lines to provide resistance to race 3 downy nildew

{(D. Cedge, Pioneer H-Bred Intern., Morhead, M. 1982 APR).

sunflower Pl's 195573, Ethiopia, 377530, 'Kenya Wite' from Kenya,

and 430538, 'Novinka' from USSR were used in the South Dakota sun-
El ower breeding program for their resistance to Race 3, Downy M| dew
(M Carson, 1982 APR  South Dakota).

£ S

inber

1982 evaluations of two cucunber introductions at Sun Prairie, W
provided the following information: 308916 USSR -- Vines: snall,
short internodes, Flowering: Mnoecious, clusters of flowers at
the nodes, Fruit:' pickle type, black spines, small size (8m x 5cm
and blochy, rather large seed cavity, mny fruit with severe carpel
separation.

390244 Japan'Hyuga 2" -- Vines: large, vigorous, Fl owering:

jmonoecious, Fruit: slicer (fresh mrket) type, black spines,




(b)

(e)

(d)

2/
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20cm x 5cm, small fruit have nice dark color but color becones
‘Lighter as fruit gets larger, slight to severe tapering at the
blossom end.

Both accessions have desirable traits and wll probably be used
(din breeding program (1982 APR-letter 11/5/82 from L. Gautney,
Ferry Mrse Seed Co., Wsconsin to W H Skrdla).

Cucumis sativus, Pl 234517, SC-50 [(Ashley x PI 197087) x Ashley]
from South Carolina, was reported to carry greater Verticillium

' tolerance than the two check varieties used. Two tolerant select-
jiions were.nade at the Canpbell Institute for Research and Tech-
nology, Napoleon, Chio. Pl 234517 was previously reported to
carry resistance to anthracnose and powdery mildew. (Ltr. from
G. E. Tolla 12/7/82 and USDA Pl ant |nventory).

Letfuce
1/ |Lactuca sativa (lettuce) PI's 165063, 176579, 222253, 251790, 268405,

|and 288244 carry individual plants showing apparent resistance to
laster yellows and crosses were made with 'Mntello" and 'Geen Lake'.

I 288244, from UAR, showed greater field resistance to aster yellows

I than commercial cultivars. (L. Sequeira, W, 1982 APR).

Pumpkin

1/

|12l 302418, Cucurbita pepo, has resistance to the pickleworm It is

known as the 'Omha Punmpkin' and is derived from the Omha Indians.

(Ltr. from B. G Rhodes, Censon University, 2/1/82).

Tomato
1/ | In Israel, plants of 19 wild tomato accessions were screened in the

greenhouse for resistance to Pseudonobnas tomato, which causes bac-

terial speck. The abstract states: "Plants of _Lycopersicon
pimpinellifolium, Pl 126430 (Peru), L. peruvianum Pl 128643 (Peru),

| and 128650 (Chile), and L. hirsutum f. glabratum Pl 134417 and

134418, (both from Ecuador) remained synptom ess. |ndividual
plants of L. pinpinellifolium Pl 126433, 126925, and 126939
(all from Peru) and L. peruvianurn, Pl 126946 (Peru) and 128652
(Chile) also showed a high level of resistance to the pathogen.
Genetic studies indicated that resistance of L._ pinpinellifolium
in accession Pl 126430 (Peru) to P. tomato was doninant and con-

' ditioned by a single gene." (Pilowsky, M 1982. Screening wild

tomatoes for resistance to Bacterial Speck pathogen (Pseudo

| monas tomato). Plant Disease 66(1):46-47)

2/
. dominant gene resistance in Pl 422397, Lycopersicon pinpinellifolium
- Erom Maryland. Breeding lines deriving resistnace to Septoria |eaf

Recently, T. H Barksdale and A K Stoner deononstrated single

spot from this Pl were used in a replicated field test to assess
their performance during an artificially induced epidenic. “During
the epidenmic, disease increase for the resistant 422397 and for all
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of its selected progeny lines was nore gradual than for the

susceptible lines. The level of resistance in these resistant
lines was sufficient to maintain a foilage canopy over the fruit
until harvest". (T. H Barksdale, 1982. Control of an epidemc

of Septoria leaf spot of tomato by resistance. Plant Disease
66(4) :239-240)

3/ /|Tomato PI's 289286, Hungary and 117563, Brazil, were used as K -
efficient lines in K - utilization for physiological and inheritance
studies at Wsconsin. Pl 126452, Peru, was used as one of two K -
inefficient lines in the study. The total dry w of efficient lines
averaged 64% nore than inefficient lines at the stress level (5 ng)
of K per plant. The four lines were conparable in top, root, and
total plant dry wt at the high (200 my K) [evel. (A Makmur, G W
Gerloff, and W H Gabel man. 1978. Physiol ogy and Inheritance of
Efficiency in Potassium Uilization in Tomatoes Gown Under Potas=-
lsium Stress. J. Aner. Soc. Hort. Sci. 103(4):545-549.)

omto Pl's 205040, 'Yellow Peach’ from Chio, and 129021, Ecuador,
were found to be Ca-efficient in tests using low (16.5 mb/plant) ca
lnutrient solutions. Differences in efficiency were mintained where
these selections were grown wth higher ca concentrations. (J. E
nglish and D, N Mynard. 1981. Calcium Efficiency Amng Tomato
trains. J. Arer. Soc. Hort Sci. 106(5):5520-5527.)

4/

i
|
|

(e) Mordkthan 16 publications including journal articles and state and

federal bulletins are known to have reported evaluation information on
pla introductions in 1982,
|

Acconplishment/q of the Regional Station and Regional Program
(1) Germplasm Collection and distribution activity:

New agron{‘Bmic, horticultural, and industrial plant introductions received in
1982 totagl ed nearly 2000 accessions. This includes 760 accessions of _Panicum
Setaria from India;, 260 accessions of perennial _Medicago, largely
iion made on a'plant exploration trip to Turkey, and other accessions
obt ai ned rough exchange and collections from donestic explorations made in
previ ous ears which reached us in 1982; 365 accessions of Brassica from

Korea whi \‘Ch were collected by Dr. P. P. Knowes, California, and shared with us.

(2) Plant Exp|orations from the North Central Region.
Three pl alI\t explorations took place from the NCR in 1982:

(a) [Explg‘ation for Rubus in Geat Britain, by E T. Denisen, ISU in August.

(b) Exploration for Tuber Bearing Potatoes in Mxico, by R W Ross, Inter-
regipnal Potato Introduction Station, Sturgeon Bay, W, in September-
Octoper.,

(c) Expl ration in Northern Hokkaido, Japan, for Onanentals of Potential
Valup to the NCR, by M Kawase and 2 staff nembers from the National
Arbojretum in Septenber and Cctober, 1982. Over 420 entries were

collpcted which represent 133 species.
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(3) Seed Inctease and Cernpl asm Mai nt enance Activity
‘\

(a)

(b)

(c)

(d)

(e)

1400 accessions were planted in the field for seed increase
nearly 2400 plots that were planted for disease and insect evalu-
atidgns in the field, or for growing material to be evaluated under
|abdratory conditions.

Field record notes were taken on all accessions according to a fornat
con aining descriptors developed for each crop. This information is
the entered into the Gernplasm Resources Information Network (GRIN
as gart of the crop data base.

Two iseed storage roons are maintained at 40°F tenperature and 35 to 40%
reldtive hunidity, Equipment for both rooms performed well during the
yeanfyand thus, provided good protection for the viability of seed stored
in t]he r oons.

3300 germination tests were made by staff at the Pl station on the fol-
lowing crops: Corn -- 1800 sanples and Brassica -- 1500 sanples.

In addition, tests were nmade by the lowa State University Seed Science
Labolr atory on 1375 accessions of grasses, legunes and oil crops.

Begipning in FY 1983, the National Seed Storage Laboratory will provide
assii% tance wth making gernmination tests through cooperative agreenent
with ISU. The Pl staff will continue to nmake tests on larger seeds,
which are easier to mnipulate and test.

Seed| sent to the National Seed Storage. Laboratory (NSSL).

Reselrve quantities of about 1160 accessions were sent to the NSSL in
1982k In previous years we sent 6011 accessions so now the new total
is 7171 accessions.

The following seed was sent in 1982:

Bronus 3
Pani cum 112
Setaria 21
Zea mays 295
Lat hyrus 19
Lespedeza 15
Medicago (Per.) 140
Mel il ot us 1
Atriplex 5
Bet a 1
Qucum s 65
Cucurbita 237
Daucus 8
Lycoper si con 109
Pastinaca 1
Petroselinum 9
Raphanus 17
Spi nacea 3
Hel i ant hus 51
Lepi di um 36

TOTAL 1160




(4) Preservidg CGenetic Integrity of Plant |ntroductions

O about |j1400 accessions that were planted in the field for seed increase,
pollinatilon was controlled for nearly 700 accessions by meking hand pollin-

ations oy growing the plants under cages and using bees and flies as pollin-
ators.

(a) The Jggenetic integrity of several cross-pollinated crops is protected by
usinjg special pollination methods. Generally, the species.in our col-
lectjions are naturally pollinated in one of three ways: (1) self-
polllinated, (2) insect-pollinated, and (3) wind-pollinated. Techniques
and 'resources for controlling pollination of some but not all crops are
availlable and used for seed increases at Ames. The following nmethods
of pollination are used at Ames for seed increases:

1/ j‘g{and pol lination: Corn, sunflowers, and punpkins are hand pollinated
Jand for this reason, are very labor-intensive crops for seed increase.
/Corn is wind pollinated but sunflowers and punpkins are insect pol-
linated. In 1982, the following crops and nunbers of each were grown:

= Corn 307 accessions for seed increase
10 check varieties
Tot al 317
-Sunfl owers 90 accessions for seed increase
7 check varieties
Tot al 97
FPumpkins 70 accessions for seed increase
Tot al 484

2/ !bage pol lination: Seed increases are mde under cages using bees for
/bol| 1nators. Mre than one species can be grown per cage. The fol-
lowing were grown under 150 cages in 1982:

i~ Cucunbers 103
- Carrots 75
- Parship 1
= Spinach 8
Tot al 187
Total (1) and (2) = 671 accessions
3/ /|Self pollination: Sone vegetables, like garden tomatoes and peas
'Pre -highly self pollinated and no protection from outcrossing is
needed.

4/ {Qoen _pollination: My grasses and |egumes and sone vegetables are
insect pollinated or wind pollinated. Except for those described
/above, no protection from outcrossing is provided. In the short
fterm, this may not be too serious a problem as long as plant breeders
know how increases are made. For the long term the genetic base of
lan accession may drift. However, no practical means of controlling
wind pollinated accessions on a large scale has been devel oped.
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Resgarch to find an effective nmethod of pollinating wild species of
sunflowers under cages was initiated in 1982 but no concrete results
are available yet. Preliminary indications are that seed production
under cages with bees looked promising. However, a problem developed
with the leafcutter bee and nore needs to be learned about its sur-
vival requirenents in this area.

Through cooperative agreement with the University of Nevada at Reno,
ori&inal seed of alfalfa introductions is increased under cages to
preyent outcrossing. In 1982, 200 accessions were increased under
cages using leafcutter and some honeybees as pollinators. Leafcutter
bee$ are nmore effective in making alfalfa pollinations than honeybees.

Inci%ease seed is returned to Ames for distribution. It was also found
thaiL seed production under amber Lumite screen was superior to gray
fibérglass. Replacement cages wll now be constructed of Lumite.

Thr¢ugh cooperative agreement with South Dakota State University, seed
of & native grass collection held at Brookings is being increased for
dep¢sit at the Natibonal Seed Storage Laboratory. About two-thirds of

the lwork was conpleted in 1982.

4

(5) Seed Distribution and Catal ogui ng

(6)

(a)

Mre than 12,250 seed packets and plants were distributed in response
to 333 seed requests. Some of the largest distributions include:

No. of No. of
Speci es Request s Packet s
Bronus 10 750
Zea mays 80 2050
Medicago (per.) 22 1860
Cucumi s 27 670
Lycoper si con 69 1550
Brassica 14 570
Hel i ant hus 34 1620

(b) Two Iseed catal ogues were produced and distributed in 1982. One was for

Seed

}@%ca o. It was a highly inporved version of the last one, published
in 1974, Very likely it wll be the last one to reflect open pollinated
seed. Hopefully, the next one will reflect seed increases made under
contfrol pollination conditions at Reno, NV.

The pther was for Brassica which had previously been published only as
a mimeographed |ist.

Accéssion performance reports were distributed to cooperators who received
seedl during the past 2 years. (1 year for annual, 2 years for perennial).
Mre that 150 reports were distribured. The nost valuable reports from
these requests, as well as information appearing in published results

are summarized in the next section.

Increase of Alfalfa Germplasm in Cages in Reno, Nevada

(a)

In 1982, original seed of 160 accessions were sent to Reno for the 1983
planjting. They still had 40 accessions on hand from prior shipnents.

|
i
|

_,‘
!
!
i




(b)

(c)

(d)

(e)

()

(g)

(h)

Re,p]JLacement of gray fiberglass screenwith anber lgmite screen will
begf{n as replacenents need to be made. It was concluded that the
lumite screen was nmore conducive to higher seed production than the
gray fiberglass.

Thete was a change in technicians in charge of the seed increase work.
Larty Teuter, who helped establish the work left the University and
JimifBerg was hired as his replacement and is now getting acquainted
witﬁfm the work to carry it forward.

Seed increases of 195 accessions was sent to Ames for preservation and
stotage.

Visgal observations and cytological studies of a number of plant intro-
ductions being increased at Reno, NV have identified several variants.
A virescent nutant was identified in Pl 247789, a tetraploid gernplasm
from Peru. The virescent genotype is controlled by a single recessive
gene.

In BI 258752, from USSR a nale sterile nutant was identified. Mile
steyility is controlled by a single recessive gene.

Pl $44317 and Pl 304525, both Medicago sativa ssp. sativa from Spain
and |Turkey, respectively are extremely sensitive to the pesticide dibrom
An  {inheritance study of dibrom sensitivity is underway.

Scre¢ening 12 populations of M. sativa ssp. falcata and M. sativa ssp.
coefulea has denpnstrated that nost populations have a few plants with
a discernible level of 2n pollen. Pl nunbers screened were 179370,
251490, 258752, 314093, 315460, 315465, 315471, 315479, 315481, 325381,
325382, and 325407. Hybridization of the M sativa ssp. falcata popu-
1at1Lon with M. sativa ssp. coerulea populations results in progeny wth
a significant elevation of 2n pollen frequency.

(7) Seed Incyease of Native Grasses at Brookings, S.D.

(a) Each year, for the duration of the cooperative agreenent and until all

existing gernplasm in the South Dakota native grass collection has been
incteased and harvested, seed of these existing collections nade in the

wild will be collected, harvested, and threshed. The cleaned seed will
be sent to the National Seed Storage Laboratory, Ft. Collins, Colorado
for long term storage. It is estimated that seed stored under their

conditions should remain viable for more than 40 years.

(b) The 11982 season was favorable for seed production but two heavy snow-

stordms in Novenber essentially buried the nurseries. Mst of the plants
were broken down as a result+, and we were able to harvest only about
430 |families of big bluestem W are currently threshing those and |
hope we can conplete them by February 1.

Conmputer printouts containing information on agronomc characters of
individual plants within each of the nurseries are presently being de-
veldped. They wll contain collection area descriptions for each ecotype,
and 'basic statistics (i.e. agrononic characters means and variances) for
ecotjypes and fanmilies wthin ecotypes. These printouts wll be nuch nore
effj‘cient and readable than the field books in which the data have been
kept].
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Seed Indrease of Tomato Genetic Stocks at Davis, CA

(a) Abdut 800 seed stocks of genetic material were received from E. A Kerr
Canjada, who recently retired. About 150 of these are single gene stocks
and| the rest are combinations. Wwether or not the conbinations wll be

incjreased depends on the amount of duplication of material now in the
colflection and seed viability. Perhaps 200 or nore of the conbinations

wiljl be dincreased.

(b) An jinteresting accession was received from Dr. Ochoa of Peru. It is a
Solpnum lycopersicoides collected in an extinct volcano crater at 3500
metprs. It may have cold tolerance.

(c) Abofit 800 accessions were increased in 1982.

(d) Thete are now a total of 2300 to 2400 accessions in the genetic stock
collection.

(e) Totfl distribution of seed stocks in CY 1982 amounted to 2610 packets or
iteﬁs. This resulted from 183 requests from 130 scientists, indicating
that some scientists sent more than one request -- as many as eight.

(9) New Crop$ Activities
b

(10)

(11)

(a) The following new crop accessions were grown in 1982 for seed increase:

Alyssum "1 .acc. Hel i ant hus 90 acc.
Bérteroa 1 ace. Lobul ari a 1 acc.
Btassica 170 ace. Ocimum 8 acc.
C4melina 1 acc. : Origanum 4 acc.
Ctambe 2 acc. Sinapis.alba 9 acc.
Exuca 18 acc. Thlaspi 1 acc.

Tot al 306 acc.

(b) Techniques for increasing Brassica that would improve seed production
and minimize outcrossing are being tested. Several accessions of B.
napys were grown in cages.in 1982 with encouraging results as to seed
production. Mre work wll be continued under cages in 1983.

(c)- A l4rge collection of Amaranthus, over 300 accessions, was received from
Rodgle Press in 1981 but the accessions were quite badly mixed as to
spedies. It will be necessary to increase them in the field and green--

hougde in order to separate the species before PI numbers can be assigned.
Thig will require some additional resources for hiring temporary labor.

Germplas@ Enhancement (Pre-Breeding)

(a) Activity under this heading is beginning to emerge wth ARS support
unddr the title of "Gernplasm Enhancement”. Several crop advisory Com-
mittjees have prepared, or are now preparing, proposals for enhancement
workl. This includes the NC-7 crops of maize, alfalfa, and tomatoes.

GRIN -- Germplasm Resources Information Network

A computer assisted information project to serve the U S. National Plant
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Gernplasm System  The work is cooperative between the USDA-ARS and the
Laboratoxjfy for Inforation Sciences in Agriculture (LISA) at Colorado State
Universidy, Fort Collins. However, in 1983, LISA will be phased out and
ARS wll Jassume full responsibility and capability.

(a) Progress at the NG 7 Regional Station

1/ The Gernpl asm Resources Information Project is nowin the process
of Dbecoming the Gernplasm Resources Information Network.

2/ Tn June, Sharon Van De Voorde attended the first GRIN Training
session at LISAin Ft. Collins, Colorado. A short tine later the
Perkin-Elmer terminal arrived making possible our first contact
with the Prime 750 in Beltsville. A denonstration/training data-
base was and is available for practice. A Direct Access Facility,
DAF, was installed to insure noise free comunication through Tele-
net with the Prinme 750.

3/ 'The RIPPGRIN staff at LISA began transferring data from the files
lat ISTJ to the conputer at Beltsville by tapes, early in 1982. This
work is nearing conpletion.

4/ A GRIN training session for the entire NG-7 staff was held in De-
cenber, 1982 at which tine the GRI N dat abase was installed. W are
preparing to add inventory data to information system data within
the network.

5/ Equi pnent

"Currently, there is a termnal (VDU and printer) on hand at the Pl
campus headquarters, with a DAF line to the Prime 750 conputer in
Beltsville, MD. It was decided to schedule the same facility for
the Pl farm so that the Prime 750 could be easily accessed from
both locations, and in view of the large nunber of Pl staff that
will be using the facility.

(12) Crop Advijsory Committees (CAC's) for NG 7 Crops

The crop iadvisory committees were initially organized to help the GRIP program
get underiway by developing descriptor lists for various crops and to provide
other advice on their respective crops as needed by GRIP. Their inportance
in serving the National Plant GCernplasm System (NPGS) was recognized by the
National Plant Genetic Resources Board (NPGRB) and the status of the CAC's was
elevated ito serve as advisorys to the various elements of the NPGS and the
NPGRB. & s resulted in the organization of new CAC's which now total 18.
Three new committees relating to NG 7 priority crops were organized in 1982

The CAC'si are now involved with developing plans for gernplasm eval uation
and for germplasm enhancement. Certain committees are also looking into
the adequacy of gernplasm availability and adequacy. For exanple, the Mize
CAC is cohncerned that corn gernplasm from Latin American countries is ade-
quately mintained and available in the US.

The Crop Advisory Conmittees that relate to NC-7 priority crops are listed
as follows:
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(a) Tomato CAC. W H Skrdla, Chairman; R. L. Cark, menber.

(b) Maiize CAC M M Goodman, Chairman; W H Skrdla, nenber.

(¢) Alflalfa CAC. W H Skrdla, Chairman; R L. dark, nenber.

(d) Sunflower CAC. Chairman not designated; W H Skrdla, menber.

(e) Sugarbeet CAC. D. Doney, Chairman, W H Skrdla, menber.

(f) Forage and Turf CAC. Chairman not designated; W H Skrdla, nenber.

Regional, cooperative program

(a) Thel Nebraska station continued its intensified evaluation on alfalfa
introductions, which includes yield trials, replicated tests for insect
resistance in addition to the single row field evaluation trials. How-
evejr, in 1982, the USDA-ARS terminated the plant breeding project, so
ceritain field evaluations will not be continued. The outlook for the
inslect resistance evaluation work is that it wll continue in the fore-
seeable future.

(b) othier state agricultural experiment stationsin the region, as well as
in other regions and foreign institutions, continue to evaluate plant
intiroductions, as needed, in search of desired plant traits for in-
clukion in their breeding prograns.

(14) Capital |nprovenents

Generally, capital inprovements are considered to be in tw categories for
1982: (1) plans for space in the new agronony building and greenhouses,
and (2) new equipnent.

Plant Introduction is administratively in the Agronony Departnent at |owa
State. Bince the Departnment is making plans for a new building, which
appears quite promsing, as early as Spring, 1983, and our Pl Research Unit
is being included in this new building, much time and effort has been and
will continue to be spent in drawing floor plans to accomodate space for
laboratories, conputer terminal room nmailing room records center, clerical
office, library/conference room offices, etc., as well as identifying room
controls, . Plans are to eventually raze the present Plant Introduction head-
house and greenhouse on campus but we do not know yet whether that will occur
before the new buil ding construction begins or after it is conpleted. This
raises the possibility of the need for an interim nmove, which would be very
disruptive to our program Eventually, however, we wll have new facilities
on canpus that wll be integrated into the Departmental facilities instead
of being, separate as we are now

Items of new equipment itenms include the follow ng:

(1) Research microscope with attachments

(2) Pick-up mcroscope

(3) Freeze-dry equi pnent

(4) Ginding mll for dry plant naterial

(5) Screen and franes for constructing 30 10x8x20 ft. cages for
sunflower  research

(6) Additional office and laboratory furniture for new building at
Pl farm

(7) New sign (under construction) for PI farmentrance

(8) Lockers for restroons at Pl farm
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(9)| Cube lockers for enployees at farm to store mscellaneous
personal items
(10) | New conputer termnals, visual display unit and printer and a
Direct Access Facility (DAF) to the Prime 750 conputer at the
National Agricultural Library, Beltsville, M where our data
informtion wll be stored
Coordinage the Plant Introduction Program within the North Central Region
and W thjsimilar prograns in other Regions

(a) Cooydination continues among the four regional

seed
(b) Oven
plan
cer g
the

sponjsibility for the respective collections. The transfer of 1574 ac-

ceSsions to various stations in 1982 is sunmarized as follows:
2/18/82 Trifolium spp. to S9 46 accessions
3/19/82 Dorycnium rectum to S-9 1 accession
%/22/82 Lespedeza spp. to S9 4 accessions
3/24/82 Trifolium spp. to NE9 423 accessions
i/ 7/82 Cucurbita spp. to NE-9 67 accessions
©/29/82 Allium oschaninii to W6 1 accession
0/30/82 Allium cepa to NE-9 167 accessions
1p/12/82 Astragalus spp. to W6 50 accessions
1./22/82 Lotus to NE-9 185 accessions
1)./22/82 Poa to W6 115 accessions
1§./29/82 Apium to NE-9 58 accessions
1{./29/82 Al opecurus to W6 42 accessions
11./30/82 Phleum to NE-9 49 accessions
1.2/7/82 Vicia to S$9 1 accession
1§/10/82 Triticum nonococcum to 1 accession

Dr. David H Smth, Jr.
19./20/82 Agropyron spp. to W6 176 accessions
1§/20/82 Aegilops spp. to Sm Gains 176 accessions
11./20/82 Lasi agrosti s caragans to W6 1 accession
1§/20/82 Stipa sp. to W6 1 accession
11./30/82 Cal amagrostis to W6 10 accessions
Tot al 1574
(c) cCoorflination of the program regionally and nationally is acconplished

in s¢veral Ways:

- Staff visits to the State Agricultural Experinent Stations in the region.

—Atifendi ng special nmeetings, workshops and professional society meetings.

- Pafticipation in the work of crop comodity commttees.

(d) Im 11»;82, the coordinator and staff performed various functions and

stations with regard to

collections, filling seed requests, and other matters.
the years, a crop priority system evolved anmong the four regional
t. introduction stations whereby each station becane responsible for

ain genera, with back-up supplies maintained at the NSSL. Prior to
NSSL, duplicate collections accumul ated at the regional stations be-
they held back-up supplies for each other. At NC7, we are now

cau ge!
tra%;ferring these duplicate sanples to the station having primary re-

travgled to nmeetings as part of the plan to coordinate gernplasm work

'S




(e)

(a)

(1)
(2)

(3)
(4)

(5)
(6)
(7) |
(8)

9
(10)
(11)

(12)

(13)
(14)

(15)

(16)

(17)
(18)
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regr'.onally and nationally, as follows:

Wlson -- Jan. -- to Sunflower Forum Fargo, ND

Wlson -- Feb. -- to NCR-2 Corn Breeders Research Commttee,
Chi cago.

Cark -- Feb. -- NCR-25 Corn pathology meeting, Chicago.

Skrdla -- June -- Beltsville, M, Small Gains Site Assessnent
Comm ttee.

W lson -- June -- Logan, Utsh re: leafcutter bees for sunflower
research at Ames.

Skrdl a

Wlson -- June -- NG7 Meeting, Manhattan, KS

Cark

Skrdla -- July -- National Alfalfa Inprovenent Conference, Davis, CA

Skrdla -- July -- Ft. Collins, Co., Aberdeen, ID -- Smll Gain
Site Assessment Conmittee.

Cark -- Aug.-- APS neeting, Salt Lake City, U ah.
Skrdla -- Aug. -- ASHS neeting, Ames, |A

Skrdla -- Aug. -- Ft. Collins, Co., Wrkshop on Tissue Culture and
Cryopreservation, NPGC, and Plant Gernplasm Operating Committee
organi zat i onal neet i ng.

Skrdla -- Sept. -- Interview by Karen Beloyt for Pl story in QCctober
Issue of the lowa Stater.

Skrdla -- Sept. -- Staff visit to the Nebraska AES.

W lson -- Sept. -- Georgia, to develop cooperative work in corn
insect evaluation work.

Skrdl a

Cark -- Afalfa CAC, Ams, |A NC83

W [ son

Skrdla - Telephone interview by John Dugan for broaddast on WO
Novenmber 3.

Skrdla -- Nov.-Decenber.-- ASA Meeting, Anaheim CA
Skrdla -- Dec. -- Mize CAC. Chicago.

" By vttending meetings such as.those listed above, we try to mintain

visdbility among plant scientists and learn as much as possible of their
needs. At the same tine, they becone better acquainted with our program
and fmaterials and services available through it.

(16) Perv's.onnej

The
it o

Horticulturist position was not filled in 1982 but it is hoped that
i1l be filled in early 1983.




- 14 -

(b) The fwo half-tinme staff menbers in graduate school,. reported in the

1981

annual report are still on board. In addition, | have made ar-

rangpments to take on a third half-time graduate student to work on the
collpction of more than 300 amaranth now on hand. This collection re-
quirps clarification of nonmenclature as well as separation of species
withfin accessions, which are now mixed. They were sent to us wthout
PI npmbers, knowing that the nixtures existed, and with the agreenent

that
ates

(17) O nanent al

we would do this clean-up work becuase one of our Research Associ-
is a specilist in amaranth.

Pr ogr am

(a) 1982

distribution ‘to NC<7 Reégional Trial Cooperators. A total of 788

orna‘
for

Elae

ental plants of 7 taxa were sent on request td regional  cooperators
lanting at 32 trial sites. These plants include Acer G nnala,
gnus augustifolia, Forsythia ovata, Juniperus squanata 'Blue Star',

Popu

lus x canascens 'Tower', Rhododendron "Northern Lights', and Rosa

rugoga (PI 384453).

(b) Ten-|
spec

(ec) TIn S{
in J
in p
‘with

rear ornamental testing and evaluation reports fof twenty three
[es and cultivars were distributed in 1982.

bptenber = COctober, 1982, an exploration for winter-hardy ornamentals

pan was conducted by Dr. M. Kawase, Chio State University, supported
Tt by ARS Plant Exploration funds. The exploration was cooperative
the U §, National Arboretum with Drs. Frederich Meyer and Sylvester

G. M

rch participating for the Arboretum The exploration was very suc-

cessful, with 422 entries collected representing 133 species. These wll
be ptopagated and evaluated to determine their hardiness in cold climtes

and for other traits badly needed in landscape materials for the High
Plaigs Region in ordef to broaden the base of landscape plantings avail-
able |for that regionm.
(18) D sease S¢reening:
(a) Tomaf0 fruit rot (soil rot):

Onlyja few new tomato lines were received at the Pl Station this year,
so affield trial was not set up. Three of the soil rot resistance |ines
from{previous years' tests (406756, 406776, and 406865) were corssed,

in tH
was |

e field, with Rutgers and Floranerica, as.well as thenselves. Seed
arvested from 8 different crosses anmobng these five lines. The F1

planys derived from these seeds are now growing in the greenhouse for

prody

1983

ction of an F2 generation. The F2 wll be grown in the field in
and tested for soil rot reaction so that we can determne the in-

heritlance of this resistance.

(b) Tomatqo Septoria |eafspot:

Over |

4600 lines of tomato were inoculated with Septoria |ycopersici in
reenhouse during the winter of 1982, Al of the wld, green-fruited
es tested (L. 'parviflorum L. chmelewskii, L. peruvianurn, and L.
tum) were highly resistant (but not imune) to Septoria leafspot.




(19)

(c)
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Tht2] greatest variability in reaction types occurred in L. pinpinellifolium
mosf: Of which were susceptible. A few lines, however, such as 126934,
12,7B06, 144955, and 422397, were resistant. Even a few of the L,
escplentum-lines (111407, 129106, 129129, 372364, 372365, 372367, 372372,
and} 372377) were noderately resistant.

Crokses have been made between several of these resistant L. escufentum
and|L. pinpinellifolium lines and susceptible comercial types. Seed

these F1 crosses has been harvested and the F2 generation will-soon
lanted in the greenhouse. This study to determine the nature of
ritance t0 Septoria i s being done by a graduate student in Agronony,
e Abel, for his Msters thesis.

y rot of cucunber:

70 lines in this year's test, six (Pl 197085 197086, 197087, 200815,
18, and 250147) were highly resistant and will be tested again in

Pl 165509, shown to be highly resistant, or imune, last year,
inued to show no rotting in this year's tests;

ses were nade between 165509 and Black Diamond-and National Pickle
g the 81-82 greenhouse season and F2 seed was produced under cages
summer. The F2 popul ations will be evalidated in the sumer of 1983.

(d) Ecc)riomic threshold level of stalk rot and European corn bhorer infestation;

(e)

Dat:af are now being analyzed for this two-year long experiment. In addition,
we ijolated fungi from these plots, from the second internode of stalks
froml each treatment. The nost commonly isolated fungus was Fusarium
monifliforme. Since we inoculated with three species (F. _noniliforng,

F. graminearum; and Diplodia maydis) this gave an indication of the nost
aggrpssive colonizer among the three. Diplodia was not isolated from
uninpculated pl0ts in 1982, in contrast to 1981 when it was al nost as
commpfl i N unionoculated as inoculated plots.

Fusafium stalk rot screening Of corn

of th.,lines inoculated in a replicated field test, five lines (165457,
167987, 162700, 162928, and 126574) were at least as resistant to stalk
rot §s the resistant check, H533H. Evaluations were made by splitting,
the $talks and counting the number of internodes rotted.

Insect. Ref§istance Screening

(a)

(b)

Work {was terminated on searching for lst-instar bl ack cutwormresistance
in cgrn. Of 3038 corn germplasms screened, Only Pl 217462 was inter-
medifte in resistance.

In cdoperation with Dr. Ray Clark, Plant Pathologist, we attenpted to
detedmine whether there would be an interaction between stalk rot in-
fectqdon and corn rootworm feeding. One year's data do not support evi-
dencd of interaction. The test wll be re-run since the natural incidence
of stlalk rot -‘was so high.

i
i
4
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5.
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(c¢) - A tdchnique was devel oped to screen crown vetch for resistance to
Aphis craccivora. N ne vetches were screened with Pl 229968 pro-
ducing 14.3 aphids for a 6.0 day reproductive period, conpared to
PT 438142 which produced 74.8 aphids during a 18.3 day reproductive
period. .

(d) Testling continued to determne the best pollination nethod for in-
‘ credsing seed of the wild types of sunflower. Data is still being
anallyzed. The test wll be run again next sumer.

(e) - WorK was begun to deternine if Brassica napus (PI 171538) resistance
to ;nrnip'aphids is also same gene(s) controlling resistance to powdlery
mildew.

(f) 100 fcorn genotypes-were evaluated for silk feeding resistance to corn
earWorms. Pl 340856 was the nost resistant, next to.PI 217413 (re~
sistlant ‘check). Wrk wll continue in 1983.

(g) TFivel selected plant introduction corns were planted (200 plants each)
and fevaluated on. an individual plant basis for silk feeding resistance
to corn earworms. O the 1000 plants evaluated, ca. 20 were selected
for jprogeny row testing next summer.

(h) Selefcted proso millets were evaluated for |eaf feeding resistance to
falll armyworms, O the 19 mllets tested, Pl 380959 had the smallest
larvpl weights. Retesting wll be necessary to confirm resistance.

(1) Selelted amaranths were evaluated for leaf feeding resistance to cabbage
loopers. Three of the 28 tested produced smaller larvae and/or pupae.
They|] will be retested in 1983 to confirm the resistance.

USEFULNESS OF  FI NI NGS

a. Plant Introducfions continue ‘to provide valuable gernplasmfor plant traits, disease
and insect resfistance, and other traits that are useful to plant breeders for de-
ijproving crop varieties, which benefits the general public by increased

1, improved food quality, energy conservation, and cl eaner environ-

uation of plant introductions and the exchange for di ssem nation of

seed through the NC-7 project, helps to better serve crops workers.

aintenance.and preservation of plant introductions assures a valuable
for present and future use.

information an
The . per manent
germplasm poolj

WORK PLANNED FOR NEXT YEAR

a. Continue (i) pfodramof seed increase, Storage, prelimnary evaluation; (ii) path-
ology and ent ool 0gy screening.and evaluation work; (iii) check new plant intro-
ductions for apnormalitiesi:(iv) local and’ regional testing of new craps-and orna-
mentals, and (f) coordination of regional cooperative prograns.

b. Inplement cornplter assisted programs in cooperation with the GCernplasm Resources
Information Prpject.

c. Attend and parficipate in Annual Metings of professional organi zations, Regional
Technical Commfttees, workshops, and crop commwdity committees.
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d. Visit stations|in the xfegion, and outside the region'to conduct and coordinate
plant  gernpl asfn work.

PUBLI CATIONS I SSUED OR MANUSCRIPTS. PREPARED DURING THE YEAR

Publications that fponcern information from the North Central Region on plant intro-
ductions are listell below. Publications from other regions on NC7 prinmary nainten-
ance crops are lisfed in Appendix A.

(a) Regional Statfon Publications. [Author(s) is a menber of the Regional Station
Staff:

(1) clark, R} L., and Block, C C 1982, Septoria leaf spot resistance in
Lycopersfcon species. Phytopathol ogy 72:1000 (abstr).

(2) Jarvis, §. L., Clark, R L, and Guthrie, W D 1982. FEffect of second-
generatipn European corn borers on resistance of nmmize to Diplodia naydis,
Phytopathology 72:1149-1152,

(3) Starks, K. J., Burton, R L., Wlson, R L. and Davis, F. M 1982. South-
western forn borer: Influence of planting dates and times of infestation
on damagf to corn, pearl mllet, and sorghum J. Econ. Entomol. 75:57-60.

(b) State StationjPublications

None

(¢) Journal articles

(1) 1Indiana ;

(a) Heiger, (Charles B. Jr., 1982. Registration of Indiana-l CMS Sun-
floyer Germplasm., Cop Sci. 22(5):1089.

i

Warten, H. L. 1982, Registration of H110 and HIIl Mize Gernplasm
£. Nos. GP 121 and GP 122). Cop Sci. 22(6):1270-1271,

(2)

Edw4qrds , M, D. and R L. Lower. 1981. Investigations into the
f.acteristics of seeds from conmpact cucunber plants.  Cucurbhit
jtics Cooperative 4:2-4,

(b) Edwqrds, M. D. and R. L. Lower, 1982, Variability for seed quality
g fruit from individual compact cucumber plants.  Cucurbit  Genetics
erative 4:4-5.
(c) English, Jean E. :and Donald N Mynard. 1981. Calcium Efficiency
amorlg Tomato Strains. J. Amer. Soc, Hort. Sci. 106(5):552-557,

and {Inheritance of Efficiency in Potassium Uilization in Tomatoes

(d) Mknur, Amis, G C Gerloff and W H Gabel man. 1978,  Physi ol ogy
Go

under Potassium Stress. J.Amer,Soc.Hort.Sci. 103(4):545-549,

§
i
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(a)

(b)
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Bathsdal e, T. H 1982. Control

Spot

of Tomato by-Resistance.

of an Epidemic of Septoria Leaf
Pl ant Di sease 66(3):239-240.

Elgih, J.H, Jr. and S. A (Ostazeski. 1982, Evaluation of Selected
Alfaﬁfa Cultlvars and Rel ated Medicago Species for Resistance to

Race

1 and Race 2 Anthracnose.

Crop Sci. 22(1):39-42.




Publ i cations

The publications
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concern NC-7 primajy crops.

(a) Sunflowers,

(1) Thonpsoragy T. E., D. C Zimerman and C E Rogers. 1981.
W d HeELr&aun'[hUS as a Cenetic Resource. Field Crops Res.

4(198133

(b) Tonmt oes

-343.

(1) Grattidge, R.,and R G OBrien. 1982. Cccurrence of a
third Rage of Fusarium WIt of Tomatoes'in Queensland.
Plant Pagh. 66(2):165

(2) Pilowskyy M. and D. Zutra. 1982. Screening WIld Tomatoes
for Res:t;ltance to Bacterial Speck Pathogen (Pseudormonas
tomto), .} IPlant Disease 66(1):46-47.

APPENDI X A

listed below are from other regions, or foreign sources, but

Texas

“~ -Australia

| srael
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ACHI EVEMENTS
Tangi bl e  Achievent g
a. Plant Introduck:ions Received in 1982
1) Gasses ang Field crops
Cenera. Nd. of accessions
Agrost {s 2
Panicu 157
Setari . 470
Zea mys 26
Tot al 1255
2) Legunes
Coroni 11a 1
Lathyr ¢s 4
Medicago (Per) 258
Medicago -(Ann) 18
Melilogus 1
Trigondl.la 10
Tot al 292
3) Vegetableg
Aspar aguis 3
Beta 11
Cucum 4 5
Cucurb {c:a 10
Daucus 1
Lycopegsiicon 16
Tot al 52
4) Gl and Sﬂf_zcial (New cr ops)
Brassida: 365
Chenopjd.lum 4
Eruca 1
Helianflhwus 1
Sinapisj 19
Tot al 390

ATTACHVENT

1255

292

52

390



ATTACHMENT | (cont)

5) Ornamentjal-

Alcea
Althada
Baptidia

Cotondaster
Mureti
Tulipa

=W o)

Tot al 14 14

TOTAL 2003

Other achievementfs

a. W. H. Skrdla |

(D ServedTLnenber'of Small Gains Site Selection Review Comittee to
make recpmmendation on location of new facilities for the Smll Gains
Collectipn. Travelled to Beltsville, M), Aberdeen, Idaho, and Ft. (Col-
lins, CO| to review facilities at these locationms.

b. R L. dark
(1) Presentefl a paper on the Septoria leafspot resistance work on tomato

(see pubfications) .at the 74th Annual Meeting of the American Phyto-
~ pathologfical Society in Salt Lake City, August, 1982.

']
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RINCI PAL ACCOMPLISHMENTS AND SI GNI FI CANCE

............

valuable genes,

In 1982, 12,200 p4
requests from pl.ad
under but it Showd
translates into r
vars and other us
between the distri
public. While it
reports are su
material. was used
in two imbreds; (
al ba showing resp
tochrome control

down of heads, and
and fruit traits

for resistance to
(8) tomato for si
gene resistance t
such valuable rep
could be surveyed,

Plant Exploration

and resistance to anthracnose and ™ powdery nildew

ckets of seed and plants were distributed as a result of 333

t scientists. This distribution is about average, or slightly

that considerable use is mde of our collection, which eventually
ports on devel opment of inproved breeding |ines, gernplasm culti-
s which eventually benefits the public, Usually, many vyears pass
ution of an accession and a report on its contribution to the

is impossible to locate and document all uses of PI's, sixteen
rized rn another part of this annual- T€port. They state that PI
in: (1) corn for greater kernel depth and for disease resistance

) orchardgrass for good vigor and rust resistance; (3) Sinapus

se to red and far red light, indicating value for use in Phy-

(4) sunflowers for pollen restorer genes, earliness and fast dry
resistance to downy mildew; (5) cucumbérs for desirable vine

(6) lettuce

ster yellows: (7) pumpkin for ite pickleworm resistance; and

le dominant gene resistance to bacterial speck, single dominant
Septoria leafspot, K-efficiency, and ca-efficiency. If all

ts were sent to the Regional Station and if all Ylterature

there would be many.more exanples.

In  Septenber-Qita
was conducted by

Plant Exploration
Arboretum with Dr
Arboretum  The e
senting 133 speci
hardiness in cold
for the Hgh Plai
able for that regi

Stalk rot resista

r, 1982, an exploration for wnter-hardy ornanentals in Japan

. M. Kawase,.Ohio State University, supported in part by ARS
unds, The exploration was cooperative with the U S Nationa
, Frederich Meyer and Sylvester G Mrch participating for the
loration was very successful, with 422 entries collected repre-

These will be propagated and evaluated to determine their

limate and for other traits badly needed in landscape materials

Region in order to broaden the base of landscape plants avail-
0 ‘ )

e in corn affected‘byJEurOPéan'Corn Borer Infestation.

Wrk done in conj

ction with entomologisté'at the Corn Insects Lab, Ankeny, shows

that. corn breeders| must include resistance to the second brood European corn borer

in lines expected.
stalk rots showed
borers. Only whe
show their resist

Belly rot resista

0 wthstand stalk rot infections. Lines resistant only to fungal
eavy stalk rot damage in the presence of large numbers of corn

no borers were involved did stalk rot resistant lines fully

ce to this disease

e in cucumber found in PTI 165509.

Wrk done at the P
in Pl 165509, cucu

_cucunber
i muni ty.

of of

from

r station has shown a leve
h1s sativus var. sikkinensis

resistance to belly rot
India, that approaches

This disease, caus
serious disease of
area. Incorporati
will mean substant

pickling cucumbers in the southern Mississippi Valley production

ial increases in economic yields of pickles in the lower Mississippi

bn of the resistance found in PI 165509 into commercial type varieties



Valley, as well as
nment and applicatio

Pl tomatoes show re

ATTACHVENT |1 (cont)

pther parts of the southeast, and will
h of chemical control neasures against

reduce the need for develop-
this disease in these areas.

High levels of resi
tomatoes from South
in the humid tomato
chemical fungicides
level of resistance
demics of this dise
chemcal controls o

Fall armyworm resis

kistance t0 Septoria Leafspot.

btance to Septoria leafspot haVe been located in wld species of
America. This disease causes extensive defoliation of tomatoes
production areas of the eastern U. S. Frequent applications of
are required, in these areas, t0 -produce a marketable crop. The
Lfound in tomato's wild relatives would effectively prevent epi-

se, decrease costs of production, and €limnate the need for

F this serious leaf disease,

fance located in proso millet,

The current collect
armywoerm, Spodopter

ion of proso mllet, Pani cum _ni | i aceum L., was evaluated for fall
b frugiperda (J. E Smth), resistance. Two of the lines, PI

185037 and PI 17665
weights, pupal weéig
cultivars, insect ¢
advent of "genetic

sistance from mille

B, Were consistantly the nost resistant when conparing |arval
nts, and larval developnent times. If tansferred to comercial
ntrol on this minor crop could be greatly reduced. Wth the
bngineering', it may be possible to transfer fall armyworm re-
E to other crops of major importance, e.g. corn.




